Basidiomycota fungi in the order Polyporales are specified to decomposition of dead wood 21 and woody debris, and thereby, are crucial players in degradation of organic matter and 22 cycling of carbon in the forest ecosystems. Polyporales wood-decaying species comprise of 23 both white-rot and brown-rot fungi, based on their mode of wood decay. While the white-rot 24 fungi are able to attack and decompose all the lignocellulose biopolymers, the brown-rot 25 species mainly cause destruction of wood polysaccharides with minor modification of the 26 lignin units. The biochemical mechanism of brown-rot decay of wood is still unclear, and has 27 been proposed to include a combination of non-enzymatic oxidation reactions and 28 carbohydrate-active enzymes. Therefore, a linking approach is needed to dissect the fungal 29 brown-rot processes. We studied the brown-rot species Fomitopsis pinicola, by following 30 mycelial growth and enzyme activity patterns, and generation of metabolites together with 31 Fenton promoting Fe 3+ -reducing activity, for three months in submerged cultures and 32 supplemented with spruce wood. Enzyme activities to degrade hemicellulose, cellulose, 33 proteins and chitin were produced by three isolates of F. pinicola. Substantial secretion of 34 oxalic acid and decrease in pH were notable. Aromatic compounds and metabolites were 35 observed to accumulate in the fungal cultures, with some metabolites having Fe 3+ -reducing 36 activity. Thus, the brown-rot species F. pinicola demonstrates a pattern of strong mycelial 37 growth leading to active production of carbohydrate and protein-active enzymes, together with 38 promotion of Fenton biochemistry. Our findings point to fungal species-level "fine-tuning" and 39 variations in the biochemical reactions leading to brown-rot type of decay of wood. 40 41 42 Importance 43
was 40°C, and separation was conducted at a flow rate of 0.950 ml min -1 under isocratic 182 conditions by using an eluent mixture consisting of 95 % (v/v) of 0.3% H3PO4 and 5 % (v/v) 183 acetonitrile (31). Samples were filtered using 0.2 µm pore size membrane filters (Chromacol 184 RC, Thermo Scientific) before injection (2 µl). Chromatographic separation was recorded with 185 Agilent diode-array detector and elution of oxalic acid was followed with detection of 186 absorbance at 210 nm and reference at 450 nm. Varying concentrations of high-purity grade 187 oxalic acid (Sigma Aldrich) were adopted to quantitate oxalic acid in the samples using 188 external standard method. 189 Ergosterol analysis 190 Total ergosterol was used to determine fungal growth and production of mycelial biomass in 191 the flask cultures. Ergosterol was extracted from wood-LNAS and ME liquid cultures by 192 freezing the wood meal and mycelium with liquid N2, and then homogenizing with IKA 193 Analytical mill or using mortar and pestle , respectively, at cultivation time points of 0, 4, 6, 8 194 and 12 weeks, for all isolates. Ergosterol was extracted using established methods (32-33) 195 using three technical sub-samples of 100-200 mg (raw weight) from each fungal replicate 196 culture for all isolates, and measured by Agilent 1100 HPLC (Agilent Technologies), using 197 previously described elution parameters and separating column with detection of absorbance 198 at 282 nm (32). Set of ergosterol (Sigma Aldrich) concentrations were used as reference. All three F. pinicola isolates demonstrated xylanase activity peaking within the first week of 234 cultivation on wood-LNAS, which was then followed by a decline (Fig 1a) . After four weeks, concentrations (0-50 mM) to the ethyl acetate-extract of isolate Fp1468 from the 12 week ME 289 cultures ( Fig S1) .
290
Fungal metabolites and Fe 3+ -reducing activity 291 In order to examine aromatic extracellular metabolites produced by the three F. pinicola 292 isolates on ME liquid and wood-LNAS media at the end-point of the cultivations (on week 12), 293 the ethyl acetate-extracted culture filtrates were further analyzed by UHPLC. Multiple potential 294 aromatic compounds were separated from the three isolates, as indicated by the sets of 295 peaks detected at 280 nm of absorbance (Fig 7, Table 2 ). HPLC chromatograms recorded at 296 260 nm (data not shown) indicated minor differences (mainly in the peak absorbance 297 intensities) in comparison to the peak profiles recorded at 280 nm.
298
All three isolates demonstrated similar profiles of extracellular aromatic compounds on both 299 media, with apparently a more versatile set of aromatic compounds secreted on ME medium 300 than was observed on wood-LNAS medium (Fig 7, Fig S2, Fig S3, Table 1 ). On ME medium, 301 F. pinicola isolates accumulated aromatic compounds (in 12 weeks) which were detected at 302 280 nm absorbance at retention times (RT) of 1.440, 2.031-2.042, 4.890, 10.012 and 11.221 303 min, and Fe 3+ -reducing activity was detected in three of these peak fractions (peaks of RT 304 1.440, 2.031-2.042 and 10.012 min) (Table 1, Fig 7) . On wood-LNAS medium, aromatic 
